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Effects of Galvanizing and Galvannealing Conditions on Powdering

Characteristics of Galvannealed Steel Sheet

Masaaki URAL, Mitsushi ARIMURA, Makoto TERADA,
Masahiko Y AMAGUCHI, Hirohiko SAKAI and Shingo NOMURA

Synopsis :

The effects of various manufacturing conditions on powdering characteristics were investigated.
Powdering is suppressed by an increase in Al content of the bath, a decrease in the bath temperature and a
decrease in the galvannealing temperature. All of these conditions tend to delay the alloying progress. In
the case of low Al content (0.12%), {-phase (FeZn;3) abruptly, appears and forms homogeneous layer
at the initial stage of alloying, and then completely changes into &,-phase (FeZn;) in a short period.
When the Al content is high (0.16%), the alloying progress is slow and ¢-phase appears heterogeneously
at localized spots with time lags. The {-phase which appeared late remains unchanged up to the &;-phase.
As the hardness of {-phase is lower than that of &,-phase, the {-phase deforms preferentially and
relaxes a part of stress induced by forming, therefore powdering is suppressed.

Key words : powdering characteristics; galvannealed steel sheet; Al content of bath; alloying ; ¢-phase

(FeZn;3); 01-phase (FeZn,).
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Table 1. Chemical composition of specimen (%).
C Si Mn P S Al N
0.04 0.01 0.20 0.010 0.010 0.040 0.003

PRICHE 9 A GALVATECH 89 i T—#%% ¥ 2411 A 9 H3f+ (Received Nov. 9, 1990)
* o CBR) M BRETING ) 348%FT (Kakogawa Works, Kobe Steel, Ltd., 1 Kanazawa-cho Kakogawa 675-01)
*2 (BRI BRI Sk MIEATRTZEAT (Iron & Steel Research Laboratories, Kobe Steel, Ltd.)
*3 (BR) M BMPTIN )| B8k T8 (Kakogawa Works, Kobe Steel, Ltd.)
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Table 2. Experimental conditions.

Temperature of sheet on entering bath (°C) 470, [5001, 530
Al content in bath (%) 0.05~[0.12] ~0.16
Bath temperature (°C) 450, , 500
Galvannealing temperature (°C) 500, 550,

[ Standard conditions
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Fig. 1. Effects of galvanizing conditions on

powdering characteristics of coating layer
containing 11%Fe.
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Fig. 2. Relation between galvannealing time and
powdering characteristics.
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Fig. 3. Relation between Fe content of coating
layer and galvannealing time as function of Al
content in bath.
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Fig. 4. Effects of galvanizing conditions on galvannealing time to attain 6%Fe and

11%Fe from 6%Fe of coating layer.
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